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PstI 



VH1BACK 



HindQI PstI BstEII BaxnHI 
PvuHPvuH i ^ mm LmiM 1 Pw,TT 



VH1F0R 



BstEH 



5' Ig mRNA 3' 




P L VDJ 



T 



M13-VHPCR1 



Hindm PstI BstEH BamHI 
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FIG. 2 



PvuII 
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Bglll 



5' Ig mRNA 3' 
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M13-VKPCR1 
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PL VJ 
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FIG. 4 



1C 2C 3C 40 50 60 

70 80 90 100 110 120 



MGwsc::^rivATAT 

CATGGGAtGGACC^rArCA/wL^ — . ^ TAGCAACASCTACAGCTAAGGGCCTCAC 
13C 140 150 160 170 180 

A«AGCAGGCTMA«?=73S*CATATA?AT«TSAC^ 

19C 200 210 220 230 240 

Pat! 

1 51 10 

gvhs3vqlqesgpglvrp 
tctc^caggtgtcca—cccaggtciaa^^^ 

2*C 25: 2?C 280 290 300 

CDR1 

:5 :: 25 30 

SQTisiTcrvsGStrssrwM 

CTAGCCAGACCCT^GCCTSACCTGCAC"3TjTCTGGCAGCACCTTCAGCAGCTAC?GGA 
31C 22: 33C 34C 350 360 

CDR2 

3* 4C 45 50 

KWVR3??GRGLEWIG«IOi'N 
TSCAC7GGG7SA3AC AGC IACC7GGAC SAGGTCTTGAffTSGftTTGGAAGGAITGATCCTA 
37C 38: 39C 400 410 420 

55 6C , 65 70 

AtA3TGGTGGTACTAAGTACAATGAGAAGTXAAGAGCAGAGTGACAATGCTGGTAGACA 
43C 44: 450 460 470 480 

75 3C 85 90 

SKMC-rSLRLSSVTAADTAVY 
CCAGCAAGAACCAGTTCAGCCTGAGACTCAGCAGCGTGACrtGCCGCCGACACCK 

49C 5CC 510 520 530 540 

CDR3 

95 ICC 105 110 

YCAR YD YYGSSYFD 3TWGQGT 
ATTATTG7GCAAGArAC2ATTACTAC3GTAGtAGCTACTrTGACTACTGGGGCCAAGGGA 
550 560 570 580 590 600 

BstSII 
115 I 120 
T V T V S S 

610 620 630 640 650 660 

AGArrTTACTGCArTTGTTGGC^GGGAAATGTGTGTATCTGAArTrCAGGTCATC^^ 

670 680 690 700 710 720 

CTAGGGACACCrTGGGAGTCAGAAAGGGTCATTGGGAGCCCGGGCT^ 

730 740 750 760 770 , 780 

BamHI 

I 
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^2ZII^ , rSAATA?GCAAArCC7C7SAArCTACAr3GrAAArAtA^ . . .\» : —ATAC1A 
38 48 5a 68 78 88 

CAAACAGAAAAACATGAGArtACA v* - X IC T AC*S?:ACTGAGCaeACAGSACCTCAC 
98 ICS US 123 138 148 



MGWSCIIiriVATAT 
CATSG»rGGAGCTGrArCArCrrrrrZTt3atA3CAACAGCTACAGCT . 
158 153 178 185 198 208 

AGTAGCA3GCTTGAGG?CT5GACATA7ArATGGCT SACAATGACATCCAw iT JGCCIT TC 
213 223 238 243 258 268 



1 : 10 

gvh5d:;i7:spssisas 
rtTCCACA^rrrccACtcc^cAT::*^^ 

27= 225 2*5 3C8 318 328 



1* 2Z 25 30 

5C3T33GTGACAGAGr3ACCArCACCTa7AGA3CZASC3GrAACATCCACAACTACCTGG 
338 345 353 368 378 388 

CDR2 

35 4C 45 50 

W Y C w K P GKArKLLIY Y T T T L 
CTTGGTACCAGCAGAAGCCAGGTAA^GCTCCAAAGCTGCTGATCTACTACACCACCACCC 
398 4C3 412 423 438 448 



55 6C 65 70 

ACGV? sarSGSGSGTDFTFT 
TGGCTGACGGTGTGCCAAGCAGATTCAGC3GTA3CGG7AGCGGTACCGACTTCACCTTCA 
453 468 473 488 498 508 

CDR3 

75 80 85 90 

ISStQPEOIATYYCOHFWST 
CCATCAGCAGCCTCGVGCCAGAGGACATCGCCACCTACTACTGCCAGCACTTCTGGAGCA 
518 528 538 548 558 568 



Bel I (requires dam" host) 

1 

95 100 105 108 

PR TFGQGTKVVIKR 
CCCCAAGGACGTTCGGCCAAGGGACCA^GGTGG^aZIiAACGTGAGTAGAArTTAAACT 
578 583 598 608 618 628 
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Sequence of MSrl VH 



10 



Splice -1 
13 V H S 
AGGTGTCCACTCC 
20 



o V o "" ; *SG?ELASPGASVTL 

VH1HAGC SITE ^ 40 

* <- K A S G - T F - Tn w " t ~s1 W V K K R 

P 5 C G * S M I « I? 7 Y P " * " V T W _*' 

1^ y'L :< a t r 7 s V D R S S S T V Y 

rSTAGACCSGTCCTCCAACACASTaiAC 



BstEII Splice 

1 * r 3 yT w G Q G T T V ? V S S i 



VH1FCR SITE 



GATTTTGACTA* - GG-GGC 

ru 

Hi Secuer.ce of MHrl VK 



ill Splice -1 

S ; g v h s 

^ AGGTGTCCACTCC 

+ 1 Pv~" 10 2 £ 

s A - n - - CS °PSLTVSVGERVT 

L. VK13ACX SITE 

i ATCAGTTGCAAATCCAATCA^aAA'. 'Jl « * 3a* GGAGTGGAAACCGA AKTACTG^TGGsjC 

O 3 5howk 4 pgqtptpi.it [w t s d"r1 

□ x^cc^ggaaaccagggcaaactcctacaccgttc^tcacct 

I r el GVPDRriGSGSVTO FTtT 



80 



TSSVQAEDVAVYFC Q | <j H L D U 
ATCAGCAGTGTGCAGGCTGAAGATGTGGCAGTTTATTTCTGTCAGCAACAT^ 
95 100 Bglll/Bcll Splice 

I p y t! f g g g t k l e I k I 

VKixGR SITE 

FIG. 6 



1 



C! igc-'-t r.-r 




cc-Lys 30 




FIG. 7 




a-Lys 17 
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Hindlll 




BaxnHI 



aLys-17 
12.27 kb 



Kappa enh 



(BamHI) 



2.9 



FIG. 8 



1.7 



SacI 




3 EcoRI sires internal 
to kappa fragment 



HindlH Psti BnEH BamHI BamHI 

PL VDJ c Y 
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LSi 



KaBaT U 



ac" ?3lvx?3gs-.s-Tcs\tgys: 

zzz ?gv.7?sgs-3:.7cs\tgys: 
3c: ?c:^-5cs:i::cr.T^3: 



53YYV»*t 
SGYW** 
SGTW 



w:SC:?3SXl£V>!3 

s:?:?r3s:<:5WG 




r:r:-.35:r?^s?s^s 
::s^:c3vn^n?s*.:c: 
::3r:G3NNYS?SL?-N 



KABAT IB 



AC 6 
25CC- 

3C2 

25::: 
a:: 

ACS 
25GC 

a:: 

cr 
hc; 



3 



pgIy;? Ic s is : rcr/scr sit 
r--VAr?cs*.3:T"'sc?sir 
K'.vAr 3:sis:r:r/scrs ir 

?G-VA?SCS13:TCr/SG-SlT 
PClVAr SC S IS : TtTVSGF S '.7 

pg*_va?sgs*.s:: 
?cLvA?scsis:rrr/scrsi; 




mygv*. 

5*3*.*: 

SY3VH 
SYGVH 

sya:: 

SYAI3 

srsv:-: 

SYGVH 
SY37G 



*v?;?73xc;^v-: 
vtt3S?GX3:xw.G 

wr;??g:<3:zw'.3 



WV3CSPGXG LEWIS 
WVSCPrGXGlIV-G 
WV^:S?GXG--IW-3 



v:wsggstg*saaf:s 

VtWGGGSTNYNSAlMS 

v:wsgg3TG*naat:3 

vyWAGGSTNYSSA^S 

vr*"T3GCTN^NSAIJci 
• 99W 'GSTTYNSALXS 
VtWGGGSTNYSSAlXS 
VCWSGGSTGYNAAr 13 
vrWAGGSTNYNSAlMS 
VIWCVCSTSYNSALKS 



KABAT IIA 



rr_".?57. f 3*-7.:s: 

.-5T/3--7.: 3GX33G :"T 



:yax;-. 
:*a.^ 



w\7;3:-aksuv;;:- 



v—tyyggasyncxtxg 



ru 

fU 

u 
CP' 

ru 
eo 

o 
o 



KaBaT iib 

a:: Ar*..r?3Ar"*.i::r^3-YTrT 

3: : AI. .7?GA3* .7LY s:XAS3YT?T 

;;• «r. -<?3AS".:-:is:xas3';t?t 

CC r AI-* -<?3AS-<133XA53^Tr: 

gc€ A£r.7?3A5'.*xMs::<A£3^rrr 

a ?i:*.??cas'.?:l3c:<a33yt?t 

r;- AIl\1SGA3Vv;.3CXASGY:77 

3C= ?r.v:<?GAsr<: scxasctttt 

Gl : AS -*<?GAS' .773CXASGY777 

HZZ'r Ai:;75GASV:C'.SCXA3GY777 

r:- ts- .:<?gas'.7.*.5::<asgyttt 

HC! AI--<?GASr<-3CKAjGY~ 

HC! AEV."!-~3A5'.7.;.3CXASGY777 

2ICC5 ?Gl\7=G7SV?>:5CXASGY7?r 

a:: at^tpgas^scxasgyttt 

b:- Ai----css%:<i3::c3 , r-A.-M 

s: : Ai*. -<s3A5v?y.£::<As :?77? 



kabat m A 

IzZZ'z GG-.;AV:G3-313GAASGrr?T 
:;: X-V:?:G313*-3GAA3G-TrT 
3C~ GG-.G?GCS1313GAASGrTrT 



zr*y- 
sr*:7 



sr*:7 



TtrZl 

3r*v.-. 
3WL-; 

myvwx 
sr*:? 



-wvyc 



*-.7;?.?::Gir*::- 
ww;??ggg:£>;:g 
*,7:??:^gizvc:g 
wvx;s?33g:2w:3 
wvx:s?3ac:zw:3 

W\7. C G QC 1£ * t G 

wvkct?vhg*.zv;:g 
wvxck?goclt*:g 
w\v:r?gcgl:**:: 
w.7.;nhgx31zv:g 
•«vxg^ggg'-I>;:3 
wvkc^ggg-Ta:; 
wvkwgcg^w:: 

WV'CAPCOCiZVrTG 

wvk3r?gqg1t**:3 
ww.g^g:-.:^:; 
*vkcr?gogii>»:g 



W^C??GXAI£W'_G 
WV^GPrGXA^WLA 
WV*G??GXA12WLA 



i::?s:3rrNYNCxrxG 

: IT ?C3C37NYN£XrX3 

?::?NSGGtx^N£xrxs 

i:S?SNGGTNYC£KrxS 
: :Y?G3G3TNYNEX7XS 
I ZN*? SNGC7NYNEKFXS 
A I G ? S73G7A YMQKTKG 
* I Y PC SGN7XY NEXTXG 
RIHPSGSGTN^NQKrXG 

sthpynggtxynixtxg 
sikpsnggtnyncxfxg 
s:g?scszthyngk7kd 

ZIGPSCSrTNYS'KVOC 

GItPGSGSTNYNEXrXS 
SFTMY SGA7IY SDuXG 
3 1 YPGSGSTNTf S£XTXS 



r:a.NXANGYT7lYSASVKG 
*. I ? « XA.NGY TMSY SASVXG 
iSASWG 



KABAT 111 B 

St; GGV.*>"GG31X-3GAASGr"3 

3i: GG-v;?:i3^:<-3:i3Ni^:r? 

GC; GGlVG?*G31S13GAA33rTr3 

::: gc:vc?ggs:s:3gaa3g~s 

r;2 531VG?3£3WK-3C.':3C 

r:e ggv/g?ggs^_sgaasg~3 

TZf GGr.-X.-GG31X13GAASG ; a 



SYAXS 
SYA.YS 

•HDKS 
S-K3 



^-c.i--::<Gir*vA 

W? •••'/A 

WVA*APCXCLTW3 
#VA*APGXSLTa-/5 

WVA-Ar3.Wi&VS 

w\7.:t?:xs^wa 



r:33GSs?:rrAGr/xc 

AZNSttSSTTYPDT&r 

AiscszzsrrrADSvyz 

TYYADSVKZ 



AISSDCZSTrrPOTMSr 
AISCSCSSTYYADSAXS 
AIXSDC5S7Yr?DTM£2 

t:3Sggs-t^?gsvxg 



KABAT III C 

gg ; :• g s :^ 3 : aa s :• r t ? = 



KABAT V A 

GC 4 AZ-.V.; GAS' .7.13 7 XA3G: : 



FIG. 10a 
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R^S:SiCNSK3r-T?K>!NS-:Ar:TA:YrCA? 

ai5isicNs:<3r-T'.:'W;s:;Tr:TA^rcA= 
ris:s:cnsk3C*-^si^::ta::^^5 

iU.s:sJCss:<sc , .T-.:«wsL:T3:TA^ri;: 



sec?* 



13 

21 r.t 

29 r.i 

32 



?5 

Ui 

'Jrprccuctiv* 



wrc: x 2 3 3TA : 1: s A\t • :a= 

:<Ar-rr - :< s s 3 r a : *£ : 7 3 3 a . : ? 



;: rz. 



KATU r/:K£ 2 3TA--1S 3 ir 3r: 3A\--r - 
:^"r-7323?A:^;^33:?3Z:EA^-:A? 
KA.T-." :<? 3 3TA: y::3 3 -71ZZ SA'.^tA? 

:<Arir-K33STAry::33LT3i:3A^rtT: 

KA7'.7-7333TAr^::S3-73i:SA^ rZA=. 
KA.7'."K3 2 37ATXC -3 5 *-73i: SAWCt: 
KA7*.r^K3S27A^133:73i:SA^rCA= 
XA7*.r-73337ArMC^S3— SSCSA'.^W 

KAr.r.- :<s 3 s7Ar -5 2 -7 si: s a\^ r ca: 
:<A7-":<333r^-:'.3?.73:;sA^-cA.- 

:<A7Lr-K2227A^:-33:73i:3A-^^A-: 
yj.-Z7~ :<2 3 37Arv;L3 217SI: savyyca= 
.<a 71 r. - .^3 j 5 7a ; j j: tszz sa rrrzx? 

:<A7*.--:«s;7A^-:s£-7Si:sAsr-:A? 

XA7*-7V-S£37Ar^:33L73i::SA\^CA? 
XA7^r-7332 — — , 



=317^ * 

??2N*r7r 

*„?y?a:c* 
S3C?:? 

GAA3A7NA* 
X"AT 

r*7scrrA77r 

>c^3s:>7a: 

tt-vat;^ 

K?ZYS7?r:r: 

24 
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Unp 
Unpr 
Unon 



™:3^:N3;3:*-r_::o:A_?Ai;sA7^CA= rxzzzMC? 
kr7:3R:N3;3:*.r::^^sAZ:3A7rr^? 23 .v.. 



sr7:3^NA;<:r::r*-:>C3i?.3i:7A^>f:A? 
a/" i ; 5Pr;.rrx7: r: &ssl?.sz: 7a. ;yza? 
Rrr:s^\'sx:rirLZXssLtA£Z7A\'yrzA; 

arrzszz ssy; rrzn ^cszp^zz TAvrrcw 
Rr::sRZsrr*7LrLZxssz2szz7AZYrcA= 
ar::ssc:^cr:-.ri;^23i:<si:7Ay*^cA? 



acixwrz? 

MY5SSPFZY 

?p*<?$r 
43 r.z. 
28 

35 r.l. 



Ps.oon*/^.., 



s.— 3a::3:<s^^oL^a£:7^:-yc7c 



3C 



Ursroauct.v* 



:<A7 17A7 y 3 : 3 r yJi . : " -7 3 1 : s a;.^ r : a.- hi:?.723:?a:c: 

FIG. 10b 
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CPE 2 



KASAT flUMAN VS1 



ha;k?:g 
3yacxf;g 

jrsat human vs2 

KHC^C?S1KS 
XS 
S1KS 



STSTAY.^-SSLRSiSTAWYCAR 
PATIR^STSTA^I^SI^SirTAVYYCA* 
R\C>r:^TS:STAT>^L£Sl?£i:TA'^YCA^ 



RVr:SVC-TSK:3CrSlXlSS--TAA3TAVYYCAR 
RVTI^-TSKNCrSlXlS^TAAOTA'/YYCAR 
RiS:SC3TSKNCrSl-'C5S"-TAA37AVnfYCAR 
SS7S?AY^SSl*SZ3TAVY?CAfl 



GECWDliTOY 

GSRYGrOCSCYYYI. 

LAhFSGSPVDWFDF 



GGW?AAIMDV 
MARYYDfWSCYSAYYD? 
HRNWGS?VHFOY 
DSYG2YGGHY 



XABAT HUMAN VH3 

ISYITSSSSYTNYADSVKG 
SVKG 
YA3SVKG 
YYA3SV33 
OSVKG 

VSAISGSGGS7YYADSVXG 
AVTSYDGSNKYYADSVKG 
GAVI S YSGSKX Y YADSVKG 

CYAASVXG 



Rrr:SRTNAKNSLY^CWSl.VCDTAVYYCAR 

rttismcsks :aylgvnsl.ktsdtavyyctr 

RrriSRCNAKNSLTlGMSSLSASDTArYYCAR 
RF7 1 SRC N S MCI Y 5 LSAZ3TAVY YCAK 
RTTISBCSAlWSiYMWSlMESTAVYYCAil 

rf7isrdnpicclylqknslrsec7avyycar 
rt:is?i:nskst^yu2^sl?aidtavyycah 

RF7ZSR£-NSJCrri.YlQKSSLSAS3TAVYYCAS 

aknslyl0mns1raedtavyycvr 
rt::srcdskns:.ym^sucs3Tavyycvr 



DGRTGTYSPSDY 
TIYYOSSGYPYW 
GIALOATDI 

S3 NT. UNPROD RZAR* 

OHSGTGGGGSGSYr 

KDNLWTDP 

OLGGRGWWPAPGGRS I YY YCMOV 

IXGIGTIYYYGMDV 

DOSSSWPXHFQH 

SGWPYLOY 



KNOWN FAMILY 



AVYYCAR 
TAMYYCAR 



dpriaaapoyyyymdv 

CAEWErTARYYYCLNV 



fig. n 



GE5CGSSVK7SCXASGrrFT 

qvqlse;g?rtgease~sl:cavsgds:s 

QVQLG£S3?GlVK*SSnSl?CTVSGSSIS 

GYTTT 

QVCLQESG?GLVKcSE~SlYCAVSGaSIS 

gprlgease— s:.tctvsggs:s 
avc.;ss GPGz.'VKsssTLSircrvsGGsr 5 

LSLICAVSGSSIS 
SETLSLTCAVYGGS7S 
C^C-^CSGATVKKPGASVK/SCKASGYTFT 
SmSLICAVSGCSIS 
SMCTGZASiTLSirCTVSGGSIS 

cpltctvsggsvssgs 

GlVK?SmSirCTVSGGSI5 

srznsiiCAvsGCSis 

CTCIVQSGASVSK? GSSVKVSCXASGGT? s 
CV^aCWGAGllKPSinSlTCAWGGSFS 

SL;i;£s:?Grv':<?sznsircr/sGGs:s 
g?g:.v:<? sctlsltgtvsggs :s 



• --lica-es s™ roccr. : unsure as seq-jer.ee regains in frarie) 

• seq-uer.ee terr.crazes rue zz ir-err.a- restric^cr. site ! 
lower case der.c-es frar.e shift J 



5YGI3 


WW. j**^ • Al .JW-u 




* WMRQA? GQPLSWMG 


SYWS 


WVRQPPGXGLEWI G 
WIrqppGKGIZWIG 


NYCMH 


WVRQDkAQGLTWMG 




WVRCPPGXGLEWIG 


SSSYYw 


WIRQP ? GKG1EW2 G 




WIRQPPGKGLZWIG 




WVRQPPGXGLEWIG 


GYWS 


WIBCPPGKGISWZ3 




WVRCVLAQGLEWMG 




WVRQPPGKGLEWIG 


SSSYTWG 


WIRQPPGXGLEWIG 


yws 




SYYWS 


WIGSPpGKGLSWtG 




WVRQPPGKGLEWIG 


SYAI3 


WVRQAPGQGLZWMG 


GYWS 


WI RQ? PGKGLTWI G 


SSSYWG 


WIRQP P GKGLEWI G 


SGSYYWS 





wi:;agks::?2kscklqg 

£ I H H 3 G3 7YY>T? S IK 3 
RIYTSGSTNYNPSLKS 
LVCPSKSTSYAQKFQA 
EIKHSGSTYYNPSLKS 

e:nksgst>wj? sn<s 

YIYYSGSTNYWSLKS 

EIHHSGSTYYNPSLKS 

EINKSGS7NYN? SLKS 

LVCPSDGSTSYAQKFQA 

EIHHSGSTYYNPSLKS 

SIT* SGSTY YNP SUCS 

YIYYSGS7NYNPSLKS 

RIY?SGST>TCN?SLKS 

EIHHSGSTYYNPSLK3 

RIIPILGIANYAQKTQG 

EINHSGS7NYNP SLKS 

EINKSGSTMTNPSLXS 

YIYYSGSTYYtJPSLKS 



rp 2 SB2 

RVTHrTSTSTSTAYMEI^LMDCTAVYYCAR DTVSS 
RVTS7RDTSASTAYMQI3SLRSSDTAVYYCAR DTVSS 
RIT2*SVDTSKNQrYL2C£S ♦ 

RVTISVDTSIWCFSLKiSSVTAADTAWYCAR DTVSS , 
RVTITRDTSMSTAYMELSSLRSESTA5CYYCAR DTVSS 
RITMSVDTSMJQr YLKLSS • 
RVTISVCTSKNCrSLKLSS • 
PVTISVOTSKNOrSUOSS • 
RITMSVDTSKNQFYLKLSS • 

PVnSVDTSIWQrSLKLSSVTAAOTAVYYCAR DTVSS 
RV7XTRDTSMSTAYMELSSLRSE3TAMYYCAR DTVSS 
RITMSVDTS1WQ?YLKLSS • 
RVTTPVDTSIdCr SLKLS S • 

RVTI SVDTSKNQf SLKLS SV7AADTAVYYCAR DTVSS 
RVTMSVDTSKNQrSLKLSS • 
RXTMSVDTSKNQFYLiaSS • 

RV7I7ADKS7STAYMELSSLRSE37AVYYCAR DTVS 
RVTISVDTSKNCrSlXLSS • 
RVTISVOTSKNCrSUCSS • 

R\rnSTOTSIOIC?3L:C.SSV7AAS7AVYY0A?. DTVSS 

FIG. 12 
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pSWl 

Hindi" site AAGCTT 

M K Y L L ? T A A 
GCA73CAAA?7ITA777IAA33AGACAGTCATAATGAAATACw.Ai *GC*.*ACGGCAGCC 
i: 2C 30 40 50 60 



A3L11-AA"QPAMAQVQLQES 
3C733ArT3~A— AC7C3CTGCCIAACCAGC3Ar3GCIIAGGTGCAGCTGCAGGAGTCA 
t: SC 9C 100 113 120 



J — 



apscslsitctvsgf 

I C7 3AIA3A3C I737I3A7CACA7GCACCG737CAG\jGT7C 

: 15: isc i"?3 ■ 130 



Sj 

fU S1T3YGVNWVRQPPG--KGLEW 

f%? 7CA77AAII33I7A733737;iAAI733G77C3CCAGCI7CCAGGAAAGGC7w.GGAGTGG 

d i:-: 2c: 21: 220 23c 240 



1 3 x : w g 2 3 r: r D Y N S A L K S R L 

=*GAC7A7AA77CAGC7C7CAAA7CCAGACTG 
27C 280 290 300 



SISKDN* SKSQVFLKMNSLHT 
L: AGCArCAGCAAG3ACAACTCCAAGA3CCAAGTTTTCTTAAAAArGAACAGTCTGCACACT 
ffl 3i: 32C 330* 340 350 360 

o 

G D3TARYY3ARER0YRL0YW' G 

GA7GACACAGCIA337AC7AC7G73CIAGAGAGAGAGA77A7AGGC77GACTACTGGGGC 
370 380 390 400 .410 420 

QGTIVTVSS Smal 
. . CAAGGCACCACGG7CACCG7C7C37CA7AA7AAGAGCTA7I£I2££LC7AAGC7CGAATTC 

43C 440 450 460 470 480 

FIG. 13 
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HiRdllS AAGC7T 

M K Y L I P_ T__A A^ 
GCAr3CAAArTCrArrrCAAGaA3ACA3rCATAAT3AAArACw .A. * GCCTACSGCAGCC 
13 2C 3C 40 5C 6 " 

AGLiL^AACPAMAQVQLQES' 
GCTGGArTGTTArTACrCGCTGCCCAAC^GCGArGGCCCAGCrGCAOTGCAC^GTCA 

70 ac 9C 100 no 120 

GPGLVAPSQSISITCTVS G T__ 
GGACCTGGCCrGGTGGCGCCCTCACAGAGCCTGTriAT^CATGCACC^CTCAGwiAW 
130 14C 15C 160 170 180 

s • - S vgvswvr;?pgkglew 

* 3 m*wGS0N'TZSNSALKSRI. 

- ------- ---^ 

28C 290 300 



CTGGGAA. aA. - .wjg.x. j jaaa^av^vja* 

2=: 2£: 2 _ : 



s - e v - S' 2 x S Q V ? 1 X M N S L H T 
pi AGCATCAicAAGGACAACTCC^SCrAAS— CTTAAAAATSAA^CTSCACACT 

Hj 2 - : 32C 33C 340 350 360 

B § GAr3ACACA3C=AG3TACtA:TG7G:=A^GA3A^GA~ATAGGCTTGACTACTSGGGC 
^ 3TC 38C 29C 400 410 42C 

8 

^ OGTTVTVSS- 

M CAAGGCA:^CG3TCAC:Gt-C:T^rAArAAGA3CTCG^r:CGCC^GCTTG^.G. 

p5 <2C 44C 45C 460 470 480 

Q MKYLLPTAAAG 
" AAA~CTATT?CAAGGAGACAG?CA7AATSAAATACCTA?TGCCTACGGCAGCCGCTGGA 
^ 490 5CC SIC 520 530 540 

t'lLt'AAQ'PAMAOIVtTQSPA 
T7GTTATTAC7CGC7GCCCAAC CAGC 3ATGGCC3ACA7C G7CCTGACTCAGTCTCCAGC C 
550 560 570 580 590 600 

slsasvgetvtitcbasgn: 
• - tccctt^ctgcgtctgtgcgagaaactgtcaccatcacatgtcgagcaagtgggaaxatt 

610 62C 63C 640 650 660 



CACAAtTA7T7AGCA7GGtAtC.-.3CAGAAACAG3C-AAAArCTCCTCAGC7CCrGvj*CTA. 

67c 6s: sr. 7-_: i^. 

FIG. 14 a 
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y-t'^ladgvp-srfsgsgsgt 

TATA^CAACC~AGCA(»rSGr3T3CCATCAAGGTTCAGTGGC^G»?CAa^« 
730 740 750 760 770 780 

QYSLKXH. S.LQPE0F6SYYCQ 
CAA-A^CTCrCAAGArCAACAGCCTGCAACCTGAAGArrrrGC^GrrATTACrcTCAA 
790 800 810 820 830 840 

HrWSTPRTFGGGTKLEIKR 
CATTTTTGGAGTACTCCTCGGACGTrCSGTGGAGGCACCAAGCrGCAAATCAAACGOTAA 
850 860 87C 880 890 900 



FIG. U b 



pSWIKPCLYMSC 
Hindi sice AAGCTT 

M K Y LLP XAA 
GCATGCAAATTCTArTTCAAGGAGACAGTCATAATGAAATACCTATTGCCTACGGCAGCC 
10 20 30 40 50 60 

AGLLLLAAQPAMAQVQLQ 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCXGOU5 
70 80 90 100 110 PstI 

Polylir.ker 
TCTAGA GTCGAC CTCCAG 
Xfcal Sail Xhol 

M*C PEPTIDE 

V T V S S T-nKLTSggPLM* * 
GGTCACCGTCTCCTCAGAACAAAAACTCATCTCAGAAGAGGATCTGAATTAATAA 

astEi: 

GGGCTAAGCTCGAATTC 

FIG. 15 
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VH3 QVQLQE S GP ELVK? GASVXMS CKAS G YTFT 

VH8 QVQLQSSGPELVKPGASVKMSCKASGYTFT 
VH-D1.3 QVQLKESGPGLVAPSQSLSITCTVSGFSLT 



VH3 
VB8 

VH-D1.3 



50 



CDR2 



CDR1 

SYVMH 
SYVMH 
GYGVN 



WVKQKPGAGLEWIG 
WVKQKPGQGLEWIG 
WVRQPPGKGLEWLG 



y inp yndgtkynskfkg 
y inp yndgskynekfkg 
m:w gdgnt-ynsalxs 



i i i ; 

KATLTSDKSSSTAYMELSSLTSEDSAVYYCAV 
KATLTADKSSNTAYMQLSSLTSEDSAVYYCAR 
R1S I SKONSKSQVFLXMNS LHTDDTAKY YCAK 



94 



95 CDR3 



VH3 
VH8 

VH-01.3 



LLLRYFFDY 

GAWSYYA>GY 

ESSYRi:^ 



113 

WGQGTTVTVSS 
WGQGTTVTVSS 
WGQGTTLTVSS 



FIG. 16 



FR1 


QVQLQESGGGLVQPGGSLRLSCAASGFTFS 






SYAMS 


CDR1 


FR2 


WVRQAPGKGLEWVS 






AISGSGGSTYYADSVKG 


CDR2 


FR3 


RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAM 






WRGIATPVSFDLGYFDY 


CDR3 



FIG. 17 
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Pst: 



Bs:: 



Pst I 
I 



CDP.3 



rearranged VH genes 
from immunised mouse 
spleen DNA 



PSW1HPOLYMYC 




VHD1.3 gene 

PCR amplify rearranged VH genes or 
VHD1 .3. Excise VH band from gel. 
Clone into vector for expression of VH 
domains in E.coli 



-i 



pSWIHPOLY 



t 



repertoire of expressed 
VH domains from spleen 



repertoire of expressed 
VH domains with mutant 
CDR3 regions 



Assay for binding to antigen 



FIG. 18 



SUBSTITUTE SHEET 



• 17/ 2 3 




Hlndlll AAGCTT 

10 20 3C 40 50 ou 

AGtLLLAAQPAMAQVQ L Q 
GCr3GA-3rTA-ACTC3Cr3CCCAACCA5C3ArG3CCCAG~GCAGCTGCAG 
U 7 0 80 90 100 110 Pstl 

TCTAGA GTCSAC CTCGAG 
Xial Sail XkoZ 

GGTCACCGTCTCC^AtAATAAGAGCTCGAArrCGCCAAGCTTGCA?^ 

SSCIII 43C 44C 45C 460 470 480 

MK^X.L?TAAAG 
AAATTCTATTTCAAGGAGACAGTZATAAT^ 

Q 

ffS ••-'AAQPAMAOlVLtQS PA 

^ ~G~~AT7AC7CGCTGCCCAA£CAGCGATGGCCGACA?CG7CC7GACT^ 

^ 56C S70 58C .590 . 600 



M ■ 



Q 



S - SASVGSrVTlTCRASGNI 

Z GC - r=T - T 3. 3 C-AGAAA-rG7CACCArCACArGrC3AGCAAG7GGGAATAT7 

i ic S2G 63C 64C 650 660 

hn"LAWyqq:<QGKSPQI.i. v ^ 

CA*CAATTA— AGCATGGTATCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTAr 
6 7C 630 €30 700 710 720 

"-TT-A3GVPSR7SGSGSGT 
"ArACAACAACCTrAGCAGArGGTGTGCCAtCAAGGTTCAGrGGCAGTGGATCAGGAACA 

73C 740 750 760 770 780 

O YS LKIN SLQPEDFGSYYCQ 
CAATArTCTCrCAAGATCAACAGCCTGCAACCTGAAGATTTrGGGAGTrATTACrGTCAA 
790 800 810 820 830 840 

HFW57PRTFGGGTKLEIKR 
CA' ! TTrrGGAGTACrCCTCGGAC3TrC3GTGGAGGCACCAAGCTGGAAAXCAAACGGTAA 

850 860 870 830 890 900 



TAAGAGCTCGAATTC 

FIG. 19 
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MXYILPT 
10 20 3C 40 50 60 

AAAGLLLLAAQPAMAQVQLQ 
GCAGCCGCTGGA77G77A7TACTCGC7GCCCAACCAGCGA7GGCCCAGG7GCAGCTGCAG 
70 80 90 100 110 120 

ESGPGLVAPSQSLSITCTVS 
GAGTCAGGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACArGCACCGTCTCA 
130 14C 150 160 170 180 

GrSLTGYGVNWVRQPPGKGL 
GGGT7C7CATTAACCGGC7A7GG7G7AAACTGGG77CGCCAGCC7CCAGGAAAGGGTCTG 
190 20C 210 220 230 240 

Z W • G M I W G D G N T 0 Y N S A L K S 
GA37GGC7GGGAA7GA7773GGG7GA7GGAAACACAGAC7A7AA77CAGCTC7CAAATCC 
25C 26C 270 29C 290 300 

H L S I SKCMSKSQV. FLKMNSL 
A3A773A3CA7CAGCAA GGACAAC7CCAAGAGC CAAG7777-777AAAAA7GAACAG7CTG 
tt 3i: 22Z 33C 34C 350 360 

£J HT 3 Z 7 A R Y Y CARERS Y R L ■ D Y 

V jj CACAC7GA7GACACAGC7AGG7AC7AC7G7GCCAGAGA3AGAGA. .ATAGGCTTGACTAC 

^1 370 33C 390 400 ' 410 420 

fU WGCG77V7VSSGGGAPAAAP 



7GGGGCCAAGGCACCAC3G7CACCG7C7CC7CAGG7GG7GG7GC7CCAGCAGn»7GwACCT 
430 44C 45C 460 470 480 

*P AGGGCVQ1KSSGPG1VAPSQ 
- G:TGGAG3AGGACAGGTGCAGCTGAAGGAGTCAGGACCTGG%-CTGGaGssCGws. CTCACAG 

490 500 51C 520 530 540 

M" SISITC TVSGFSLTGYGVNW 

ffj AGCGTGrCCArCACArGCACGGrCTCAGGGTTCTCArTAACCGGCTATGGrGTAAACTGG 
^ 550 56C 57C 580 590 600 

O V R Q P ? G K G I. - LGMIWGDGN 

n G77C3CCAGCC7C CAGGAAAGGG7C7GGAG7GGC7GGGAATGA77TGGGG7GATGGAAAC 

^ 610 620 630 640 650 660 

TDYNS ALKSRLSISKDNSKS 
ACAGAC7A7AA77CAGCTC7CAAA7CCAGACTGAGCA7CAGCAAGGACAAC7CCAAGAGC 
670 680 690 700 710 720 

QVFLKMNSLHTDDTARYYCA 
CAAGTT77CTTAAAAA7GAACAG7C7GCACAC7GA7GACACAGCCAGGTAC7AC7G7GCC 
730 74C 750 760 770 780 

RERDYRLDYWGQGTTV T V S S 
AGAGAGAGAGA7TA7AGGC77GAC7ACTGGGGCCAAGGCACCACGGTCACCG7C7CCTCA 
790 8CC 810 820 830 840 



BSC 



FIG. 20 



GCA^AAATTCTATTTCAAGGAGACAGTCATAATGAAATAC^ATTGCCTACGGCAGCC 
10 20 30 40 50 60 



AGLLLLAAQPAMAQVQLQES 
GCTGGA^TGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGtGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPGtVAPSQSLSITC TVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTGTCCATCACATGCACCGTCTCAGGGTTC 
130 140 ISO 160 170 180 

SLTGYGVNWVRQPPGKGLEW 
TCATTAACCGGCTATGG7GTAAACTGGGTTCGCCAGCCTCCAGGAAAGGGTCTGGAGTGG 
190 200 210 220 230 240 



LG MIWGDGNTDYKSALKSRL 
CTGGGAATGATTTGGGGTGAtGGAAACACAGACTATAATTCAGCTCTCAAATCCAGACTG 
250 26C 270 280 290 300 



SISKDNSKSQVFLKMNSLHT 
AGCATCAGCAAGGACAACTCCmGAGCZAAGTTTTCTTAAAAATGAACAGTCTGCACACT 
310 22C 33C 340 350 360 

DDTARYYCARERDYRLDYWG 
GATGACACAGCCAGGTACtACTGTGCCAGAGAGAGAGATTATAGGCTTGACTACTGGGGC 
370 380 390 400 410 420 



QGTTVTVS SRTPEMPVLENR 
CAAGGC AC CAC GGTC AC CGTCTCCTC AC 3GACACCAGAAATGCC7GTTCTGGAAAACCGG 
430 440 450 460 470 480 



AAQGDITAPGGARRLTGDQT 
GC7GC7CAGGGCGATAT7ACTGCACCCGGCGGTGCTCGCCGTTTAACGGGTGATCAGAC7 
490 50C 510 520 530 540 



AALRDSLSDKPAKNI ILLIG 
GCCGCTCTGCGT^ATTCTCTTAGCGATAAACCTGCAAAAAATATTATTTTGCTGATTGGC 
550 560 570 580 590 600 



DGMGDSEITAARN YAEG AGG 
GATGGGATGGGGGACTCGGAAAtTACTGCCGCACGTAATTATGCCGAAGGTGCGGGCGGC 
610 620 630 640 650 660 



FFKGIDALPLTGQYTHYALN 
TTTTTTAAAGGTATAGATGCCTTACCGCTTACCGGGCAATACAC7CACTATGCGCTGAAT 
670 680 690 700 710 720 



KKTGKP DYVTDSAASATAWS 
AAAAAAACCGGCAAACCGGAC7ACG7CACCGACTCGGC7GCATCAGCAACCGCC7GG7CA 
730 742 75C 76C 770 780 



FIG. 21a 



uvTYNGALGVD 9t E K 0 H P 



T^^CTG^aGGCAACCGCTGGtGAA^GCAGGGAAA^CGCTGCGTG^CAGGCACA, 
1050 1100 1110 1120 1130 11,J 

aarYCLVSDAASLNSVTEAN 



1210 122C 1220 1240 1250 126. 



ok'a*" v HGNIOKPAVTCTPNP 
CCGA^GCAACG7ACCA7GGCAA7A7CGATAAGCCCG^CT 

1270 1280 1290 1300 1310 

oftND SVPTLAQMTDKAIELL 
C^CGTAATGACAGTGTACCAACCCTGGCGCAGATGACCGACAAAGCCM^ 

1330 1340 1350 1360 1370 1380 

SKNEKGFF LQVEGAS IDKQ3 
AGTAAAAATGAGAAAGGCTTTTTCCTGCAAGTTGAAGGTGCGTCAATM 

1390 1400 1410 1420 1430 H«u 

HAANPCGQIGETVDLOEAV Q 
CATGCTGCGAATCCTTGTGGGCAAATTGGCGAGACGGTCGATCTCGATG^GCCGTAC^ 
1450 1460 1470 1480 1490 150U 

ArE*AKK r GNTLVlVTA DH 
CGGGCGCTGGAArrCGCTAAAAAGGAGGGTAACACGCTGGTCATAGTCACCGCTGATCAC 
1520 1530 • 154C 15S0 15b-. 

FIG. 21 b 



AHASQIVAPDTKAPGLTQAL 
GCCCACGCCAGCCAGATTGTTGCGCCGGATACCAAAGCTCCGGGCCTCACCCAGGCGCTA 

1370 1580 1590 1600 1610 1620 

NTKDGAVMVMSYGNSEEDSQ 
AATACCAAAGATGGCGCAGTGA7GGTGATGAGTTACGGGAACTCCGAAGAGGATTCACAA 

1630 1640 1650 1660 1670 1680 

EHTGSQLRIAAYGPHAANVV 
GAACATACCGGCAGTCAGTTGCGtATTGCGGCGTATGGCCCGCATGCCGCCAATGTTGTT 

1690 1700 1710 1720 1730 1740 

GLTOQTDLFYTMKAALGLK* 
GGACTGACCGACCAGACCGAtCTCTTCTACACCATGAAAGCCGCTCTGGGGCTGAAATAA 

1750 1760 1770 1780 1790 1800 

AACCGCGCCCGGGAGTGAATTTTCGCTGCCGGGTGGTTTT7TTGCTGTTAGC 
1810 1820 1830 1840 1850 



FIG. 21c 





MKYLLP7AA 
GCA7GCAAA77CTA777CAAGGAGACAG7CA7AA7GAAA7ACC7A77GCC7ACGGCAGCC 
10 * 20 30 40 50 ■ 60 



AGLLLLAAQPA M A Q V Q L Q E S 
GCTGGATTGTTATTACTCGCTGCCCAACCAGCGATGGCCCAGGTGCAGCTGCAGGAGTCA 
70 80 90 100 110 120 



GPGLVAPSQSLSITCTVSGF 
GGACCTGGCCTGGTGGCGCCCTCACAGAGCCTG7CCATCACATGCACCGTCTCAGGGTTC 
130 140 150 160 170 180 



SLTGYGVNWVRQPPGKCLEW 
TCA77AACCGGC7A7GG7G7AAAC7GGG7TCGCCAGCC7CCAGGAAAGGG7C7GGAG7GG 
19C 200 210 220 230 240 



LGMIWGDGNTDYNSA LKSRL 
C7GGGAA7GA777GGGG7GA7GGAAACACAGAC7A7AA77CAGC7C7CAAA7CCAGAC7G 
250 26C 270 280 290 300 



SISKDNSKSQVFLKMNSLHT 
AGCA7CAGCAAGGACAAC7CCAAGAGCCAAGT77TC7TAAAAATGAACAGTCTGCACACT 
310 320 330 340 350 360 



D D 7 A R Y Y C A • R E R 0 Y * R L D Y W G 
GA7GACACAGCCAGG7AC7AC7G7GCCAGAGAGAGAGA77A7AGGC77GAC7AC7GGGGC 
37C 38C 390 400 410 420 



QG7 7V7-VSS 9 • 
CAAGGCACCACGG7CACCG7C7CC7CA7AA7AAGAGC7A7CCCGGGAGC77GCA7GCAAA 
430 44C 450 460 470 480 



fc"K^I#I*PTAAAGZ# 
77C7A777CAAGGAGACAG7CA7AA7GAAA7ACC7A77GCC7ACGGCAGCCGCTGGA77G 
490 500 510 520 530 540 



LLLAAQPAM ADIELVDLEIK 
77A77AC7CGC7GCCCAACCAGCGA7GGCCGACA7CGAGCTCG7CGACC7CGAGA7CAAA 
550 560 570 580 590 600 



REQKLISE EOLN** 
CGGGAACAAAAAC7CA7C7CAGAAGAGGA7C7GAA77AA7AA7GA7CAAACGG7AA7AAG 
£10 620 630 640 650 660 



GA7C C AGC7CG AAX7C 
670 



FIG. 22 
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A 

QVQLQESGPGLVQPSQSLSI 
CAGGTGCAGCTGCAGGAGTCAGGACCTGGCCTAGTGCAC^CCTCACAGAGCCTGTCCATC 

10 20 30 40 50 60 

G N P 

TCTVSGFSLTSYGVHWVRQS 
ACCrGCACAGTCTCTGGTTTC7CAT7AACTAGC7ArGGrG7ACACTGGGTTCGCCAGTCT 

C 

70 80 90 100 110 120 

^ P6KG-EWLGMIWG0GMTDYN 
^ CCAGGAAAGGG7C7GGAG7GGCTGGGAATGATTTGGGGTGATGGAAACACAGACTATAAT 
Jj 13C 140 15C 160 170 180 



S A X» K S R L S I SKDNSKSQV FL 
TCAGCTCTCAAA7C CAGACTGAGCATCAGCAAGGACAACTCCAAGAGCCAAGTTTTCTTA 
19C 200 210 220 230 240 



KMNS-HTDDTARYYCARERD 
AAAArGAACAGrCtGCACACTGArGACACAGCCAGGTACTACTGTGCCAGAGAGAGACSAT 
25G 26C 270 280 290 300 



YRL2YWGQGTTVTVSS 
TA?AGGCrTGAC?AC?GGGGCCAAGGGACCAC3G7GACCGTCTCCTCA 
31C 220 330 340 



° FIG. 23 
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